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$\{T_{t}\}$ : $(\Omega, \Sigma, \mu)$ ( ), $\mathrm{F}=\{F_{t} : t>0\}\subset L_{p}(\mu)$
.
D $\mathrm{d}\mathrm{e}\mathrm{f}=F_{t+s}=F_{t}+F_{\mathit{8}}\circ T_{t}$ $(\forall t, s>0)$
($T_{t}F_{s}=F_{s}\circ T_{t}$ )
, $\mathrm{p}$ $0\leq p\leq\infty$ , , $p=1$
$t\mapsto F_{t}$
, $\mathrm{F}$ :
$\exists f1\in L_{1}$ such that $F_{t}=T_{t}f1-f_{1}+ \int_{0}^{t}T_{s}F_{1}ds$ , $t>0$ .
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. $\cdot\cdot$ $\frac{F_{t}}{t}=\frac{1}{t}(T_{t}f_{1}-f_{1})+\frac{1}{t}\int_{0}^{t}T_{\epsilon}F_{1}$ ,
: $f_{1}=- \int_{0}^{1}F_{s}$
$\lim_{tarrow\infty}\frac{1}{t}\int_{0}^{t}T_{s}F_{1}ds$ : ( $\mathrm{O}\mathrm{K}$)
$\lim_{t\downarrow 0}\frac{1}{t}\int_{0}^{t}T_{s}F_{1}ds=F_{1}$ : ( $\mathrm{O}\mathrm{K}$)
( ) $G_{t}=T_{t}f_{1}-f_{1},$ $t>0$ :
$\lim_{tarrow\infty}\frac{1}{t}G_{t}=0$ . ( OK\leftarrow ) , NO. ,
$G^{*}( \cdot)\mathrm{d}\mathrm{e}\mathrm{f}=\mathrm{e}\mathrm{s}\mathrm{s}\sup 0\leq r<\epsilon<1|T_{\mathit{8}}f_{1}(\cdot)-T_{f}f_{1}(\cdot)|$
, $G^{*}\in L_{1}$ , ,
$\lim G_{t}=0\underline{1}$. $(\mathrm{O}\mathrm{K})$
$tarrow\infty t$
, $\{G_{t}\}$ linearly bounded, i.e.
$(*)$ $\sup||^{\underline{1}}(T_{t}f_{1}-f_{1})||_{1}<\infty$ $[ \Leftrightarrow\sup||F_{t}||_{1}\underline{1}<\infty]$
$t>0$ $t$ $t>0t$
, $\exists f\mathrm{o}(\xi)=\lim_{t\downarrow 0}\frac{1}{t}(T_{t}f1(\xi)-f1(\xi))$ $(a.a. \xi\in.\Omega)$ .
, NO. $(^{*})$ , $G^{*}\in L_{1}$ ,




$=H_{t}+ \int_{0}^{t}T_{s}(f_{0}+F_{1})ds$ , $t>0$ .
, $\lim_{t\downarrow 0}\frac{1}{t}H_{t}(\xi)=0$ for $\mathrm{a}.\mathrm{a}$ . $\xi\in\Omega$ . , :
$\exists$ (singular) \coprod $\{\overline{H}_{t} : t>0\}\subset L_{1}^{+}(\mu)$ such that
1–
$|H_{t}|\leq\overline{H}_{t}$ and $\lim-H_{t}(\xi)=0$ $(\mathrm{a}.\mathrm{a}. \xi\in\Omega)$ .
$t\downarrow 0t$
,
$A:\{T_{t}\}$ $L_{1}$ , ,
$E:A$ . , $(^{*})$ , .
: $\overline{E}=E\Leftrightarrow\{T_{t}\}$
. (I) $F_{1} \not\in\overline{E}\Leftrightarrow\lim_{tarrow\infty}\frac{1}{t}||F_{t}||_{1}>0$ .
(II) $F_{1} \in\overline{E}\backslash E\Leftrightarrow\lim_{tarrow\infty}\frac{1}{t}||F_{t}||_{1}=0$ and $\lim_{barrow\infty}\frac{1}{b}\int_{0}^{b}||F_{t}||_{1}=\infty$ .
(III) $F_{1}\in E\Leftrightarrow\exists\tilde{f}\in L_{1}$ : $F_{t}=T_{t}\tilde{f}-\tilde{f},$ $t>0 \Leftrightarrow\sup_{t>0}||F_{t}||_{1}<\infty$
$\Leftrightarrow\lim\inf_{barrow\infty}\frac{1}{b}\int_{0}^{b}||F_{t}||_{1}dt<\infty$ .
. $\{F_{t} : t>0\}$ absolutely continuous [i.e. $\exists f\in L_{1}$ such that $F_{t}$
$\int_{0}^{t}T_{s}fds$ , $t>0]$ $\Leftrightarrow f_{1}[=-\int_{0}^{1}F_{s}ds]\in$ ( $A$ ).
47
$\exists f,g\in L_{1}$ such that $F_{t}=T_{t}f-f= \int_{0}^{t}T_{\delta}gds(\forall t>0)$
$\Leftrightarrow\sup_{t>0}||F_{t}||_{1}<\infty$ and $\lim_{t}||\frac{F_{t}}{t}-g||_{1}=0$ for some $g\in L_{1}$
$\Leftrightarrow 1\dot{\mathrm{m}}\inf_{barrow\infty}\frac{1}{b}\int_{0}^{b}||F_{t}||_{1}dt<\infty$ and $\int_{0}^{1}F_{s}ds\in$ ($A$ ).
$p\neq 1$ , $\{F_{t}\}$ $\tilde{f}\in L_{p}$ , $F_{t}=T_{t}\tilde{f}-\tilde{f},$ $t>0$
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